Half an hour after the administration of streptomycin 40 mg/kg, the amount of tubocurarine required to elicit head drop in the rabbit was significantly less than that required 4 days earlier in the same rabbit without streptomycin. Twenty-four hours after streptomycin injection the effect was still present although the reduction in the quantity of tubocurarine required was not significant. When 20 mg/kg of streptomycin was used, reduced quantities of tubocurarine were required at i and 24 hours after injection but in neither series was the reduction significant. It is suggested that the enhancement of the action of tubocurarine by streptomycin may be of clinical importance, especially if a large dose of streptomycin has been given shortly before.
Several antibiotics have been shown to produce significant degrees of neuromuscular block. Using the dog sciatic-tibialis anterior preparation, Brazil and Corrado (1957) demonstrated that streptomycin produced a neuromuscular block in proportion to the dose. This block was shown to have many features similar to the neuromuscular block produced by magnesium and was reversed by calcium and neostigmine. Bezzi and Gessa (1959) , using unanaesthetized rabbits, demonstrated that streptomycin had an additive effect with tubocurarine but not with decamethonium. Streptomycin has also been reported to cause weakness of muscles, including the muscles of respiration in animals when given in large doses (Molitor and Graessle, 1950; Brazil and Corrado, 1957) , and in humans even with therapeutic doses when given daily for some days (Loder and Walker, 1959) . Intraperitoneal and intrapleural instillation of streptomycin in large doses in patients who received tubocurarine during operations has been followed by prolonged apnoea (Fisk, 1961; Bush, 1961) . This paper reports a study in which the rabbit head drop method (Burn, Finney and Goodwin, 1950) was used to assess the duration of neuromuscular block caused by streptomycin in intact animals. It was thought that information might be obtained having a bearing on the choice and dose of muscle relaxant for use in patients receiving streptomycin.
MATERIAL AND METHODS
Rabbits of either sex were used (weight 1-1.75 kg). The marginal ear vein was used for injection of tubocurarine (Burroughs Wellcome). The dilution of tubocurarine used was 125 ^g/ml. This solution was injected from a 10-ml all-glass syringe fitted to a slow injector which was adjusted to a speed of 1 inch in 10 minutes. The procedure was standardized in a series of rabbits initially. After the standardization of the technique ten rabbits were used as controls and the dose of tubocurarine which caused the head to drop was assessed. After an interval of 4 days these animals were given a dose of 20 mg/kg streptomycin (base) intraperitoneally and a similar assay was carried out 30 minutes later. After another interval of 4 days this type of assessment was again carried out 24 hours after the injection of the same dose of the antibiotic. By a similar design the effect of 40 mg/kg streptomycin was studied in another batch of rabbits after an interval of i, 24, and 48 hours. The dose of tubocurarine that produced a head drop was noted in terms of /tg/kg body weight. The endpoint of the head drop was taken to have been reached when the jaw of the rabbit came to rest on the surface of the table and the animal could no longer raise it when its jaw was touched with the hand.
RESULTS
The decrease in the dose of tubocurarine producing head drop in rabbits treated with 20 mg/kg streptomycin at i and 24 hours is shown in table I. These reductions were not statistically significant (t=1.91, P=0.075; t = 1.60, P=0.17), but the effect caused by 40 mg/kg (table II) showed a highly 'significant reduction after i hour (t = DISCUSSION 6.14, P<0.001). This returned to a level which Although the neuromuscular blocking activity of was statistically insignificant after 24 hours (t= streptomycin is well documented, it is not clear 1.98, P=0.063) though the effect had not appar-how long d^ effect lasts ^^ a single dose of ently disappeared. It seems from these observa-^ ant jbiotic. The usual therapeutic dose of tions that both doses caused some effect which streptomycin is 1 g daily, or sometimes in the lasted for about 24 hours. Since the difference treatment of tuberculosis 0.5 g three times a between the therapeutic and toxic dose of tubo-week. This indicates that streptomycin, persists in curarine is very small the persisting neuromus-the body for a long time. cular blocking effect of streptomycin may be As it was intended to ascertain the duration of critical up to 24 hours. neuromuscular blocking activity of streptomycin in intact animals, it was thought that the experimental procedure should be sensitive enough. The rabbit head drop method was chosen as it fulfilled both conditions. Its endpoint indicates minimal block produced by die usual muscle relaxants and the whole experiment is performed in intact unanaesthetized animals. An interval of 4 days between experiments was considered sufficient to ensure that there was no possibility of tubocurarine still being present at the neuromuscular junction of the rabbit.
Twenty mg/kg streptomycin was used as this corresponds to die usual therapeutic dose (1 g for 50 kg). A higher dose (40 mg/kg) was also tried to show the dose effect relationship. Marshall (1948) found that die maximum blood concentration after an intramuscular injection of streptomycin 20 mg/kg was reached in 1 to 2 hours and then fell off rapidly in about 6 to 8 hours. Boxer and colleagues (1948) , however, reported that after 20-40 mg/kg streptomycin a considerable amount of the dose given was not accounted for by urinary excretion. This may be bound to muscle proteins.
Although the reductions in die doses of tubocurarine required to produce head drop in rabbits 24 hours after streptomycin 20 mg/kg and 40 mg/kg did not reach accepted levels of statistical significance, the consistent reduction in dose suggests that if streptomycin is administered to patients, even in dierapeutic doses, caution should be exercised in the choice and use of muscle relaxant drugs for at least 24 hours. There may be a place for calcium chloride in the pre-operative management in such cases and in die treatment of any persisting neuromuscular blockade.
DUREE DE L'EFFET DE BLOCAGE NEURO-MUSCULAIRE DE LA STREPTOMYCINE

SOMMAIRE
Une demi-heure apres 1'administration de 40 mg/kg de streptomycine, la quantiti de tubocurarine n&es-saire pour provoquer la chute de la tete d'un lapin a it£ nittement moindre que celle qu'il fallait quatre jours plus t6t chez le meme lapin sans streptomycine. 24 heures apres Pinjection de streptomycine, l'effet existait encore, bien que la reduction de la quantity de tubocurarine necessaire n'ait pas iti importante. En utilisant 20 mg/kg de streptomycine, il a fallu des quantites moindres de tubocurarine une demi-heure et 24 heures apres l'injection, mais dans aucun des groupes la reduction n'a itt significative. On suggere que ['augmentation de l'effet de la tubocurarine par la streptomycine pourrait avoir une importance clinique, specialernent si une forte dose de streptomycine a 6t£ administree peu avant. 
WIRKUNGSDAUER DES NEUROMUSKULAREN BLOCKS DURCH STREPTOMYCIN
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